Digestibility of organic matter and crude fiber in forage was studied with nonparous females of water buffalo (Bos bubalis-Jaffarabadi breed), Zebu cattle (Bos indicus-Gir breed), and Holstein cattle (Bos taurus). Forages studied were low quality hay of molasses grass (Melines minutiflora) and silage of elephant grass (Pennisetum purpureum Schum). At time of ensiling, ground corn was added to the elephant grass at 10%, wet basis. The in vitro method of Tilley and Terry (12) was used to measure digestibility with rumen fluid of experimental animals as inocula when they were receiving a ration of the hay and then a ration of the silage. When animals were consuming the hay ration, digestibility of crude fiber by buffalo (40.0%) was greater than by Zebu (31.7%) or Holstein (29.1%). When they were consuming silage, which was of higher quality than the hay, buffalo and Zebu digested the fiber equally well and were superior to the Holstein digestibilities 46.4, 46.4, and 40.0%. Similarly, digestibility of organic matter was greatest by buffalo when animals consumed the hay ration; and when they were fed silage, digestibilities for buffalo and Zebu were similar and greater than for Holstein. With rations high in fiber and low in protein content, Jaffarabadi buffalo are superior to Gir and Holstein cattle for ability of inocula to digest crude fiber and organic matter.
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INTRODUCTION
Vast areas of Brazil are tropical or semitropical and not well suited for cattle, particularly cattle of European origin. In recent years the population of water buffalo in Brazil for meat and milk production has increased greatly, especially in the northern states (3) . Buffalo appear to be adapted better to the hot tropics than cattle because of heat resistance and resistance to certain diseases and pests (8) that cause great losses of cattle. Also, buffalo are better suited to those areas of Brazil seasonally inundated by rains. Recent studies in Florida (4) indicate the feasibility of water buffalo in certain warm climate areas of the United States.
Ichhponani et al. (5, 6) reported that the Murrah buffalo was superior to the Zebu in digestion of cellulose and dry matter, especially on low protein rations and rations containing urea. Sebastion et al. (10) and Singh et al. (11) found that cattle consumed more dry matter than Murrah buffalo, but buffalo were superior in digestion of crude fiber and had higher retention of nitrogen (N), calcium (Ca), and phosphorus (P).
When balanced rations were fed to males of the Zebu and buffalo (9) , protozoan N was greater in Zebu and bacterial N was greater in buffalo. Mehra et al. (7) reported that rumen fluid of Murrah buffalo had less proteolytic activity than rumen fluid of Zebu cattle, but larger total microbial population and higher total protein, deoxyribonucleic acid (DNA), ribonucleic acid (RNA), and nonprotein nitrogen (NPN).
The objective of this study was to determine the relative ability of inocula of Jaffarabadi buffalo and cattle of the Gir (Zebu) and Holstein breeds to digest crude fiber and organic matter of two forages with high fiber and low protein content. In this study, 18 nonparous females (6 Jaffarabadi, 6 Gir, and 6 Holstein) ranging in age from 18 to 26 mo were the test subjects. They were fed either molasses grass hay (Melinis minutiflora-Beauv) or elephant grass silage (Pennisetum purpureum-Schum) with 10% ground corn, wet weight, added at ensiling. A complete mineral mix was fed with each forage. The proximate composition (1) of the two diets is in Table 1 .
MATERIALS AND METHODS

We compared buffalo Jaffarabadi
Digestibility of crude fiber and organic matter of the two test diets was determined by the in vitro method of Tilley and Terry (12) . No nitrogen was added during incubation. Inoculum was taken from the rumen via esophageal tube and pump about 1000 h after test animals had fasted 3 h following the morning feeding. Substrates were composites of each of the test diets.
The experimental design was 2 x 3 randomized block with six replications, i.e., six animals of each breed. During the first of two 30-day periods, all animals received molasses grass hay. In the last 9 days of the feeding period two collections of the inocula were made, one for a test using inoculum of day 22 and the second collection on day 30 for a replication of the inocula test. For the first test, day 22, the six animals of each breed were assigned randomly into two groups, and three animals were chosen randomly as inocula donors. For day 30 the other nine animals (three of each breed) were sources of inocula. After 30 days on the molasses grass hay ration, all animals were switched to the elephant grass silage, and again in vitro tests were used with inocula collected on days 22 and 30. Ration effects on the quality of inoculum were considered important as reported by Bezeau (2).
RESULTS AND DISCUSSION
The low protein and high fiber in the hay and silage (Table 1) indicate the low quality of these rations in which the only concentrate fed was ground corn added to the elephant grass forage at ensiling (10% wet basis). Table 2 depicts means for digestibility of crude fiber for each ration. On the hay ration, digestibility of fiber in the hay was consistently higher by the buffalo than by the cattle, as in the studies of Ichhponani (5, 6). On the silage ration, buffalo and Zebu were similar in digestibility of fiber and superior to the Holstein. Similarly, buffalo were superior to Gir and Holstein in digestibility of organic matter, when they consumed hay, means 38, 34, and 34%; and when they consumed silage, digestibility of organic matter was similar for buffalo and Gir but significantly lower for the Holstein (45, 46, and 42%). Overall, coefficients of digestibility were 25 to 50% greater with inoculum from animals fed the silage diet compared to the hay diet. Differences for in vitro digestibility between the two collection periods, days 22 and 30, were insignificant.
Bodyweight changes were small during each 30-day period, apparently because of low quality of the forages. While on the silage ration buffalo gained an average of 15 kg, compared with 6 kg for the Zebu, and a loss of 2 kg for the Holstein. Differences were nonsignificant at 5% probability. a Means with different letters differ at 5% probability.
2 Digestibility trials for silage and hay done at different times, thus the possibility of results being confounded with time differences. However, differences in favor of silage were marked and consistent.
Rumen fluid pH's were consistently about 6.9 to 7.0, and there were no differences between rations or among breeds. Some of the differences among breeds in digestibility of crude fiber and organic matter may have been from differences in intake as in (10, 11) . Higher intakes tend to be associated with more rapid passage and lower digestibility, although rate of passage would not be a factor in vitro except to the extent that the quality of the inocalum is affected. High cellulotytic activity in the rumen of buffalo also is indicated in the work of Ichhponani et al. (5) . The apparent advantages of the buffalo in utilizing hay of low protein content may be related to a lower proteolytic activity in the rumen and more efficient microbial use of protein. Sebastian et al. (10) showed buffalo had higher retention of N than did Zebu.
Further research is needed to determine relationships among such factors as consumption, rate of passage, protein content of the ration, retention of N, perhaps recycling of N via saliva, and the significance of the higher microbial population of the baffalo observed by Pant and Roy (9) .
